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(57) Abstract: The vacuum cleaner comprises a cyclone 
unit (7) that separates and extracts the dust and dirt from 
the sucked-in dirt laden air. Said cyclone unit (7) comprises 
an outer casing (15); an air inlet opening (13) located on the 
outer casing (15), whereby the sucked-in air enters; an air 
outlet (14); three cyclonic separator housings (8,9, and 10) 
to separate the dust borne in the sucked-in are, that air ar- 
ranged in a telescopic manner, coaxially in series; and cham- 
bers (1 1 and 12) for receiving and collecting the separated 
dust particles. 
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VACUUM CLEANER 

The present invention relates to a vacuum cleaner in which cyclonic dust 
separators are used to perform the cleaning operation. 

5 

The cyclonic separators are the paost commonly used devices fpr 
industrial separation/disintegration processes, for instance in petroleum w& coal 
exploitation sectors due to their low costs and easy maintenance properties. The 
general operational principle of these separators i^ the separation of materials 
10 having different properties, from each other by means of the centrifugal force. 
They are ysed in the fields of separating the liquid-liquid, gas-liquid, gas-solid and 
solid-solid phases. 

In tfie vacuum Cleaners, fly using said cyclonic separators, the requirement 
15 for using dust bags is eliminated whereby reductioh in the suction efficiency of 
the machine due to the filling of the dust bag, are avoided. By virtue of the 
geometry and structure of the cyclonic separator, dust is separated from the 
suctioij air in one or more cascades. (Said cascades are used to separate the dust 
particles of different dimensions, from the suction air). 

20 

In EP No. 0042723, an outer cyclone of a lower efficiency (to sejparate 
larger tfust particles) and a higher efficiency inn?r cyclone (to separate fine dust 
particles) are disclosed. 

25 In the EP No 0885585, a vacuum cleaner haviilg three cyclonic separators 

arranged in cascade is disclosed. 

The object of the present invention i& to realize a vacuum cleaner which 
eliminates the need for the use of a dust bag by t^ing serially arranged cyctonic 
30 separators and which avoids reduced suction efficiency. 
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The vacuum cleaner realized to attain the object of the inventiop has teen 
illustrated in the attached drawings wherein; 

Figure 1, is the schematical view of a vacuum cleaner, 
5 Figured, is the perspective view oftta? cyclonic separator, 

Figure 3, is the cross sectional view of the cyclonic separator, 

Figure 4, is the schematical view of the cyclonic separator. 

Figure 5, is the schematical view of the cyclonic separator Cdmpri^ing a 

trappi^Ceu 

10 

The components shown in the drawings have been separately given 
reference numerals as follows: 

1. Vacuum cleaner body 

15 2. Hose 

3. Handle 

4. Extension pipe 

5. Cleaner head 

6. Vacuum cleaner 
20 7. Cyclone unit 

8. First cyclonic separator housing 

9. Second cyclonic separator housing 

10. Third cyclonic separator housing 

H. First du$t receiving and collection chamber 
25 12. Second dust receiving dnd collection chamber 

13. Air inlet 

14. Air outlet 

15. Outer casing 

16. Window 

30 17. Air-flow directing structure 

18. Hole 
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19. Trap piece 

20. Operjing 

The vacuum cleaner (6) according to thp present invention, 
5 comprises a vacuum cleaner body(l); a hose (2) preferably made of plastic 

material, connected to said housing (1); a hapdle (3) connected to said 
hose (2) to facilitate the handling of the tube by the uspr; and an extension 
pipe (4) made of metal or rigid plastic material, connected to said handle 
(3); a cleaner head (5) connected to the end of said pipe (4) firtr gleaning 
10 the rugs and/or hard gtound Surfaces; and a cyclone unit (7) which 

operates to extract dirt and dust particles from the sucked-ii air-flow 
therethrough. 

Said cyclone unit (7) comprises an outer casing(l5); an air inlet 
15 opening (13) located on the otter casing (15), whereby the sucked-in air 

enters; an air outlet Opening (14); three cyclonic separator housings (8,9, 
and 10) to separate the dust, borne in the sucked-in air, that are arranged 
in a telescopic manner, codxially in series; and chambers (11 and 12) for 
receiving and collecting the separated dust particles. 

2Q 

The; outer casing (1 5) preferably has a cylindrical structure and the 
air inlet opening (13) is provided on the lateral siurface of the outer 
casing(15) so that it provides vottex in the suction air, whereas the air 
outlet opening (14) is preferably positioned vertically on the upper surface 
25 of the outer casing(15). Said air inlet opening (13) opens to the first 

cyclonic separator' housing (8) and is tangential to the lateral surface of the 
first cyclonic sepajrator housing (8) in order to create a vortex, 

Said first cyclonic separator hoiising (8) is placed in the outer 
30 casing(lj>), and i$ preferably of a cylindrical structure. As it is smaller in 

diameter than the diameter of the outer casing(15), a first dust receiving 
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chamber (11) is formed between tjie outer casing(15) ajid the first 
cyclonic separator fusing (8). At least one window (16) is provided 
9bove the first cyclonic separator housing (8), almost at the same levej as 
t}ie air iiilet opepiflg (14), feeing said opening (14), which opens to the first 
5 dust receiving apd collection chamber (1 1) thus providing the passage of 

the coarser dust particles to the first dust receiving chamber (1 1) by means 
of the centrifugal force. 

The second cyclonic separator housing (9) is placed coaxialy in the 
10 $rst cyclonic Separator housing (8). Said second cyclonic separator 

housing (9) has a conical structure with a smaller didmetfcr at the bottom to 
increase the air flow velocity. The diameter of the copical structure first 
decreases (converges) considerably and then this iiarrowing rate is reduced 
and thus a structure withtwd Cascades is formed, 

The outlet port of the second cyclonic housing (9) opens Jo the 
second dust receiving chamber (12) and is positioned slightly abovp the 
outer c^sing(15). An air-flpw directing structure (17) is placed in the 
second dust receiving chamber (12), just below the outlet port of the 
20 second cyclonic housing (9), Which cuts down the velocity of the medium- 

sized dust particles hitting against it, ifi order to let them be collected in the 
second dust receiving chamber (12) and which directs the air flow to the 
third cyclonic separator housing (10), 

25 The third cyclonic separator housing (10) is §o placed iij the first 

cyclone housing (8) that it is aligned on the safne axis as the first cyclone 
housing (8) and the air flow-directing structure (17). The irilfet opening of 
the third cyclonic separator housing (10) is positioned at the same }evel as 
the air flow directing structure (17), at a level above the outlet opening of 

30 the second cyclonic separator housing (9). Said third cyclonic separator 

housing (10) opens to the air outlet (14) aftd consists of a conipal portion 
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diverging from the inlet opening ancj a cylindrical portion cdming after the 
conical portion. Said conical portion has a perforated structure consisting 
of one or more holes (18)> that prevents the noise created due to the 
narrow crosssection and avoids the pressure drops. 

5 

When the vacuum cleaner is operated, the dust-laden air sucked-in 
through the ileaner head (5) is directed towards the cyclone unit (V). Air 
entrained tangentialiy into the inner wall of the first cyclonic separator 
housing (8) is subjected to centrifugal forces due to the cylindrical 

lb structure of the first cyclonic separator housing (8). The coarser particles 

injheair sucked in, are pushed towards the outer wall of the first cyclonic 
separator housing (8) by means of the said centrifugal forces and they pass 
through the window (16) under the effect of their o^yn weights, to be 
collected in the first dust receiving chamber (11), The smaller dust 

15 particles swirl around in the first cyclonic separator housing (8) and reach 

the second cyclonic separator housing (9). Due to the Conical structure that 
converges toward tlfe bottom, of the second cyclonic separator housing 
(9), the velocity of the air flow is increased. The medium-sized particles 
are collected m the second dust receiving chamber (12), by means of the 

20 centrifugal fprce at the outlet of the second cyclonic separator housing (9) 

and of the air flow directing structure (17). Air, directed by the air flqw 
directing structure (17), is elevated from the bottom of the second dust 
receiving chamber (12) and enters the third cyclone unit (10). In the third 
cyclpnic separator housing (}0), the pressure of thd air increases as its 

25 speed decreases due to the conical structure of the portion that extends in a 

diverging manner frpm the inlet, and the fine dust particles contained in 
said fy>usjng fall dqwn under the effect of the cejatrifiigal force, they pass 
through the iplet opening of the third cyclonic separator housing (10) and 
are collected in the second dust receiving chamber (12). The purified air, 

30 freed of dUst particles, leaves the cyclone unit (7) through the air outlet 

opening (14). 
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In another embodiment of the current invention, the cyclone unit 
(7) comprises a trap piece (19) that is placed within ^he first cyclonic 
separator housing (8), concentric with the third cyclonic separator housing 
(10) and wraps the third cyclonic separator housing (10). The form of the 
5 trap piece (19) is similar to the form of the third cyclonic separator 

housing (10). The trap piece (19) is composed of a cylindrical portion aijd 
a conical portion; The trap piece (19) lays between the top and bottom of 
the outer casing (15), and contacts the air flow directing structure (17). 

!0 The trap piece (19) comprises one or more than one openings (20) 

on the conical portion, for enabling the flow of air into the third cyclonic 
separator housing (10). 

By using the cyclone unit (7), dust bags are no longer required in 
15 the vacuum cleaners and the drops in the suction efficiency occurring due 

to the fullness status of the dust bags are avoided. 
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CLAIMS 

L A vacwnfc cleaner comprising a cyclone unit (7) that inpludes an outer 
casing(15); an air inlet opening (13) located on the outer casing (15), 

5 whereby the sucked-in air enters; an air outlet (14); three cyclonic 

separator housing^ (8,9, and 10) to separate the tfust borne in the 
sucked-in air, that are arranged in a telescopic manner, coaxially, in 
series wherein the air inlet opening (13) is provided on the lateral 
surface of the outer housing (15) so that it provides vortex in the 

10 suction air; characterized with a first cyclonic separator housing (8) of 

a preferably cylindrical structure placed in the outer casjng(15), having 
a smaller diameter than the diameter of the outer casing(15); a second 
cyldnic separator housing (9X placed coaxially in the first cyclonic 
separator housing (8) and having a conical structure with a smaller 

15 diameter at the bottoih to increase the air flow velocity wherein its 

diameter first decreases (converges) considerably and then this 
narrowing rate is reduced and thus a structure with two cascades is 
formed; and a third cyclbnic separator housing (10) so plaped in the 
first cyclone hpusing (8) that it is aligned on the same axis as the first 

20 cycldne housing (8) and comprising ^ conical portion diverging from 

the inlet opening and a cylindrical portion coming after the conical 
portion. 

2, A vacuum pleaner (6) as defined in Claim 1, characterized with the 
25 cyclone unit (7) comprising a first dust receiving chamber (11) located 

between the outer casing(15) an4 the first cyclonic separator housing 
(8) and at least one window (16) provided on the first cyclonic 
separator housing (8), almost at tjie same level as the air inlet opening 
(14), which opens to the first dust receiving and collection chamber 
30 (1 1) thu$ proyiding the passage of the coarser dust particles to the first 

dust receiving chamber (1 1) by means of the centrifugal force. 
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3. A vacuum cleaner (6) as defined in Claims 1 and 2, characterized with 
the cyclone unit (7) comprising a second dust receiving chamber (12) 
to which the outlet )poit of the second cyclonic housing (9) opens and 

5 an Mr flow directing structure (17) pipvide<J just below the air outlet 

opening of the second cyclonic housing (9), which cuts down the 
velocity of the medium sized dust particles hitting against it, in order 
to let them be collected in the second dust receiving chamber (12) and 
which directs the air flow to the third cyclonic separator housing (10). 

10 

4. A vacuvm cleaner (6) as defined in Claims 1 to 3, characterized with 
the cycldnS unit (7) comprising the third cyclonic separator housing 
(10) wherein, its inlet opening being positioned at the same level as 
the air flow directing structure (17), at a level above the outldt openitog 

15 of the second cyclonic separator housing (9); that opens to the air 

outlet opening (14) and has a perforated structure consisting of one or 
more holes (18), that prevepts the noise created due to the narrow cross 
section and avoids the pressure drops. 

20 5. A vacuum cleaner (6) as defined in any ofce of the previous claims, 

characterized with the cyclone unit (7) comprising a trap piece (19) 
that is placed within the first cyclonic separator housing (8), 
concentric with the ^hir^ cyclonic separator housing (10) and wraps the 
third cyclonic separator housing (10). 

25 

6* ' A vacuum cleaner (6) as defined in Claim 5, characterized with the 
cyclone unit (7) comprising the trap piece (19) ttpt is composed of a 
cylindrical portion and a conical portion^ that lays between the top and 
bottom of the outer casing (15), ^nd contacts the air flow directing 
30 structure (17). 
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7. A vacuum cleaner (6) as defined in Claim 6, characterized with the 
cyclonfe unit (7) comprising the trap piece (19) that has one or more 
than one openings (20) on the conical portion, for enabling the flow of 
5 air vatp the third cyclonic separator housing (10). 
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FIGURE 1 
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